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ABSTRACT
Twenty pen-raised white-tailed deer (Odocoileus virginianus) were released 
into mixed pine-hardwood forest habitat in southeastern Louisiana to compare their 
seasonal diets to the diets of the wild white-tailed deer population. Microhistological 
analysis was used to estimate the botanical composition of fecal pellet samples 
collected from both populations of deer over four consecutive seasons.
Wild and pen-raised deer diets were found to be an average of 75.18% similar 
during the entire year of the study, and were significantly associated during all 
seasons (P < 0.001), indicating that all deer foraged on similar plant taxa in similar 
proportions regardless of season. Both populations of deer were found to be 
predominantly browsers during all seasons, with browse and fruit accounting for a 
yearly average of >55% of deer diets. Results from this study indicate that 
rehabilitated or translocated deer released into new environments will forage as 
efficiently as their wild counterparts.
viii
INTRODUCTION
Each year an increasing number of pen-raised white-tailed deer (Odocoileus 
virginianus) are released into the wild by state wildlife agencies, private breeders, and 
wildlife rehabilitators, but the fates of these deer are rarely determined (McCall et al. 
1988). Many of these released deer are pen-raised by the public and wildlife 
rehabilitators after being injured or “orphaned”. In Louisiana, the Department of 
Wildlife and Fisheries mandates that any wildlife under a rehabilitators care must be 
released into the wild after three months (Susan Heck, Heckhaven Wildlife 
Rehabilitation Center, Lake Charles, La., pers. comm.). In most states it is illegal to 
raise or care for wildlife without proper state and federal permits (McCall et al. 1988). 
As a result, many illegally held deer are confiscated by state agencies that are 
responsible to determine the fates of these deer. Most often these deer are released 
into the wild if state operated holding facilities are not available. In Louisiana, an 
average of 10-20 illegally held deer are confiscated annually by Louisiana Department 
of Wildlife and Fisheries agents (Maj. Keith LaCaze, Louisiana Department of 
Wildlife and Fisheries, Baton Rouge, La., pers. comm.). Also, pen-raised deer are 
released into the wild by private breeders to improve the genetic quality of the wild 
deer population in their area (McCall et al. 1988).
Previous research has shown that pen-raised and translocated deer released into 
new surroundings are prone to experience higher mortality than wild counterparts 
(Hawkins and Montgomery 1969, O’Bryan and McCullough 1985, McCall et al. 1988, 
Ozoga et al. 1992). Most losses occur within the first 4 months after release (McCall
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et al. 1988). There are many possible factors that may contribute to the high mortality 
rates of released deer. For example, hunting mortality, collisions with vehicles, poor 
disease and parasite immunity, high susceptibility to poaching (fearless of human), 
and malnutrition. Sufficient data have been collected on most of these factors except 
for the later. Pen-raised deer may be predisposed to malnutrition because they are 
normally raised on a man-made ration and may not forage efficiently on wild foods 
(McCall et al. 1988). Dietary information is pivotal to the determination of the causes 
of malnutrition in any organism.
Dietary knowledge of large, free-ranging herbivores has become an 
increasingly important tool in population management allowing assessments of 
nutrient intake and evaluation of forage competition among herbivores (Mclnnis et al 
1983). Murphy and Coates (1966) found that physical development and reproduction 
in deer are related to diet quality. French et al. (1956) determined that lack of 
sufficient food, specific deficiencies of energy, protein, calcium, phosphorous, cobalt 
and vitamin A have been shown to produce symptoms of malnutrition in deer. 
According to Smith and Shandruk (1979), the effective management of wild ruminants 
and their habitat primarily depends upon a working knowledge of plants selected and 
the composition of diet during each season. Therefore, any method employed to 
estimate diet should accurately reflect the plant taxa eaten and the relative amounts of 
each consumed.
Microhistological analysis has become one of the most favored techniques to 
determine the diets selected by large herbivores. When microhistological studies of
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fecal matter include an analysis of crude protein, it can provide an index of diet 
quality. Fecal studies of large ungulates have been conducted since the early 1900’s to 
determine diet compositions (Adams 1957). Herbivorous mammals masticate and 
degrade food items so finely that microhistological techniques are necessary for plant 
species identification (Zyznar and Umess 1969). Many previous studies have utilized 
this technique extensively. Baumgartner and Martin (1939) first developed the 
technique to analyze squirrel (Sciurus spp.) stomach contents. Dusi (1949) later 
adapted this technique for fecal pellet analysis of cottontail rabbits (Sylvilagus spp.). 
Accuracy of the microhistological technique has been demonstrated by Sparks and 
Malechek (1968), and Vavra and Holechek (1980). Holechek and Gross (1982a) 
warned that considerable variation might exist in accuracy of the techniques among 
technicians, even when properly trained. Vavra et al. (1978) and Mclnnis et al. (1983) 
also have indicated that some differences in diet estimates were due to differential 
digestion of epidermal material. Differential digestibility and fragmentation have been 
implicated as primary factors that potentially bias estimates of herbivore diets when 
fecal samples are used (Smith and Shandruk 1979). Despite these discrepancies, fecal 
analysis is still advocated for estimating diets of free-ranging herbivores to avoid 
disadvantages of other methods such as rumen analysis for which animals must be 
harvested. Rumen analysis is not a feasible technique to use on endangered species or 
on small populations of herbivores. The microhistological technique has been used to 
quantify diets of white-tailed deer populations in many different habitats (Lay 1965, 
Chamrad and Box 1968, Coblentz 1970, Short 1971, Everitt and Drawe 1974, Arnold
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and Drawe 1979, Kie et al 1980, Warren and Krysl 1983, McCullough 1985, Johnson 
et al. 1987, Keegan et al. 1989, Gallina 1993, Johnson and Dancak 1993, Rains 1999, 
Zielinski 1999). While a great many studies have been conducted to determine the 
food habits of white-tailed deer, very little research has been done to determine diets 
of released pen-raised and translocated deer into the wild. O’Bryan (1983) and 
Zielinski (1999) are the only two studies that have quantified the diets of translocated 
deer introduced to new environments and new forage sources. They further more 
evaluated the dietary overlap between the introduced, translocated deer population and 
the native deer population. However, no data have ever been collected on the food 
habits of pen-raised deer released into the wild, nor have diet comparisons between 
pen-raised and wild deer on the same range have never been evaluated.
White-tailed deer raised in captivity on man-made rations were released into 
the wild to forage freely with wild white-tailed deer in southeastern Louisiana. The 
objectives of this study were to quantify and compare seasonal diet compositions and 
diet similarity between free-ranging white-tailed deer and pen-raised white-tailed deer 





During the past thirty years, much information has been collected by various 
methods on botanical compositions of the grazing animals’ diets. Such information 
allows assessment of nutrient intake of animals and evaluation of potential forage 
competition among herbivores (Mclnnis et al. 1983). According to Hodgman et al. 
(1996), monitoring the nutritional well being of free-ranging deer has become an 
essential part of big game management. Knowledge of wild herbivore food habits also 
is essential for efficient range management. This information is required for optimal 
forage allocation to different herbivores, selecting types of grazing animals compatible 
with forage resource, predicting the outcome of overgrazing by different animals, and 
identifying new species on which to base management (Holechek et al. 1982a). 
According to Smith and Shandruk (1979), the effective management of wild ruminants 
and their habitat primarily depends upon a working knowledge of plants selected and 
the composition of diets during each season. Therefore, any method employed to 
estimate diets should accurately reflect both the plant taxa eaten and the relative 
amounts of each consumed.
Plant communities that comprise a pine-hardwood forest may be described 
based on their species structure, species composition, and successional stage, all of 
which may vary dramatically based on present day logging practices. But with the 
exception of mast species, it is the response of understory vegetation to management 
that largely determines a habitat’s ability to support white-tailed deer (Blair and
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Brunett 1987). Periodic logging of loblolly pine (Pinus taeda}, shortleaf pine (Pinus 
echinata), and various hardwood species reduces overstory competition, and allows 
pioneer species that are beneficial to deer to dominate. However, deer eat plant 
materials that vary widely in their organic and inorganic chemical composition, 
depending on the species, the part of the plant, age of the plant, time of year, and soil 
fertility. Many have documented that forage nutrient quality is at its peak during 
spring growth when plant tissues are most succulent with low levels of fiber. 
Moreover, Blair and Brunett (1987) found that leaves of browse were the most 
nutritious forage available during summer, while grasses and twigs were poorest in 
quality.
The quantity of digestible dry matter (DDM) and energy available to white­
tailed deer varies by season. Moreover, nutritional values and availability of different 
forest foodstuffs peak at different seasons of the year. For example, grasses and forbs 
in southern forests are of greatest nutritional quality during spring and early summer 
(Campbell et al. 1954). Conversely, winter rosettes of forbs and cool-season grasses 
provide less abundant but highly digestible forage during autumn and winter (Short 
1975). Variations in soil nutrients, plant maturation, and digestibility underscore the 
nutritional problems that wild deer may encounter throughout the year and determine 
those conditions that need to be improved through management (Short 1975).
According to Blair and Brunett (1987), many factors affect the feeding habits 
and nutritional status of white-tailed deer, including: home range and habitat, season, 
soils, agricultural supplements, and food quantity and quality. A whitetail’s diet is
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limited to what is available within its travel range. Moreover, the needs of the deer 
vary with season and sex, along with selectivity for nutrients required by lactation, 
growth, reproduction, and antler development. Thus, seasonal changes in a deer's food 
supply are a major concern of managers.
Nutritional quality of a food is determined by the nutrients contained within 
the food and also the animal's ability to digest or utilize them. Seasonal variations in 
species abundance, phenology, and nutrient quality of range plants cause deer diets to 
vary dramatically during different seasons and can create nutritional stress for the 
animal (Short et al. 1969). Previous studies have shown that deer in the South and 
Southwest are primarily browsing animals, except during late winter and early spring 
when there is usually an increase in utilization of grasses and forbs (Davis 1952, 
Goodrum and Reid 1954). In south Texas, Davis (1952) reported that total 
consumption and diet of deer on the King Ranch followed the annual progression of 
plant growth on the range. Davis also found that browse comprised the major portion 
of the diet, with mast crops being sought after and consumed in quantity whenever 
available. Fowler et al. (1967) and Short et al. (1969) reported a winter reduction in 
feed intake and body weights of yearling and adult deer, and an additional decline in 
intake during late summer. However, the summer decrease was attributed to 
extremely hot temperatures not forage availability.
Intensified management of white-tailed deer involves the estimation of 
carrying capacities for which knowledge of digestibility and nutritional requirements 
is essential (Holter et al. 1979). The seasonal variation in the quality (nutrient content)
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of deer diets and its effect on digestibility has been thoroughly demonstrated 
(Kirkpatrick et al. 1969, Blair et al. 1977, and Holter et al. 1979). Baker et al. (1979) 
found that digestibility of a man-made, experimental ration did not vary with the 
stresses of winter in mule deer fawns. Moreover, Cedarlund and Nystrom (1981) 
found no seasonal variation in the ability of moose to digest browse, whereas roe deer 
on the same range had an increased ability to digest fibrous material in the winter.
To determine the energy and nutritional value of ingested foods, it is essential 
to identify soluble and structural portions of plant material. Nutrients such as protein, 
phosphorous, calcium, and many trace elements are essential for body maintenance 
and reproduction, and serve as major constituents of bones, antlers, and soft tissues. 
When food habit studies include nutritional analysis of native forages, it provides deer 
managers with information that might improve range characteristics and current 
management techniques (M.K. Johnson, Professor, La. State Univ., Baton Rouge, La., 
pers. comm.).
In addition to the overall lack of sufficient food, specific deficiencies of 
energy, protein, calcium, phosphorous, cobalt and vitamin A have been shown to 
produce symptoms of malnutrition in domestic ruminants, providing the possibility 
that one or more of these are contributing to the subnormal growth, antler 
development, and reproduction of white-tailed deer (French et al. 1956, Murphy and 
Coates 1966). The most critical time in the development of a white-tailed deer is the 
immediate post-weaning period. Fawns may no longer depend upon mother's milk, 
which in November is reported to contain approximately 34 percent crude protein on a
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dry matter basis (Silver 1961). Yet, fawns must grow and accumulate sufficient 
energy reserves to survive their first winter (Ullrey et al. 1973).
French et al. (1956) estimated the quantity of food, in terms of energy or 
weight of air-dry food, required for optimal growth of yearling deer and found that 
about two pounds (3600 calories) of high quality food is required daily for a deer 
weighing 50-60 pounds, 3-4 pounds (6300 calories) for a 100-pound deer, and 5-6 
pounds (9900 calories) for a 150 pound deer. The latter is the equivalent of at least 
10-12 pounds of good deer browse of higher moisture content. According to French et 
al. (1956), deficiencies of energy (less than 4,000 calories daily), calcium and 
phosphorous combined (0.09% and 0.25%), and protein (4.6-6.6%) seriously limited 
antler development in young-adult male deer, while single deficiencies of calcium 
(0.09%) or of phosphorous (0.25%) limited antler development only moderately. 
MICROHISTOLOGICAL ANALYSIS
The accuracy of the microhistological technique has been demonstrated in 
studies by Sparks and Malechek (1968), and Vavra and Holechek (1980). 
Microhistological analysis of fecal samples has been utilized to determine food habits 
of many cervids besides white-tailed deer including mule deer (Gill et al. 1983,
Kucera 1997), black-tailed deer (O’bryan 1983, Kirchhoff and Larsen 1998), and elk 
(Gogan and Barrett 1995, Kingery et al. 1996, Kirchhoff and Larsen 1998). Holechek 
et al. (1982b) also provided a comprehensive review of the microhistological 
technique. The training of technicians was discussed by Holechek and Gross (1982a). 
They discovered that there might be considerable variation in accuracy between
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technicians even when properly trained. Vavra et al. (1978) and Mclnnis et al. (1983) 
have also indicated that some differences seen in diet estimates between fecal and 
rumen samples were due to differential digestion of epidermal material. Differential 
digestibility and fragmentation have been implicated as factors that bias estimates of 
herbivore diets when fecal samples are used to study plant materials (Smith and 
Shandruk 1979). Preparation of material for microscopic identification has also varied 
considerably. Crocker (1959) simply diluted fecal pellets with water and spread the 
material between two microscope slides. Storr (1961) boiled, dried and ground 
samples in a mixture of nitric and chromic acids. The samples were then washed with 
water, stained with violet medium, and finally centrifuged and mounted on slides. 
Holechek (1982) also conducted a study to determine the influence of sample 
preparation procedures on the ratio of identifiable to non-identifiable fragments in diet 
samples analyzed by the microhistological technique. Holechek concluded that 
sample preparation for microhistological analysis by either soaking in 0.05 m sodium 
hydroxide or bleach in conjunction with the use of Hertwig's clearing solution can 
improve the number of identifiable fragments. Sparks and Malechek (1968) validated 
the frequency sampling method reported by Fracker and Brischle (1944) for use with a 
microscopic technique for quantifying relative amounts of plant taxa in botanical 
mixtures. Their method treated each microscopic field as a sampling unit and certain 
assumptions were made including: (1) micro-fragments of plants were randomly 
distributed on slides, (2) micro-fragments from different plant taxa were the same 
average size, and (3) dry weight bulk densities of different taxa were the same.
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Assumptions 1 and 2 are valid since the distribution and average number of plant 
fragments per microscopic field is primarily controlled in slide making (Johnson 
1982). One of the basic assumptions of the microhistological method outlined by 
Sparks and Malechek (1968) is that a 1:1 relationship exists between relative particle 
density (i.e., the number of fragments per microscope field) and percent dry weight of 
identifiable fragments ground to a uniform size through a 1 mm screen. The 
mathematical rationale for converting frequency to density is discussed by Johnson 
(1982). Other studies conducted by Vavra and Holechek (1980), Johnson and Pearson 
(1981), Holechek and Gross (1982b), and Holechek et al. (1982d) confirmed that the 
relationship between relative particle density and dry weight reported by Sparks and 
Malechek (1968) is generally true. After analyzing limitations of other techniques, 
Holechek et al. (1982c) stated that fecal analysis is the method of choice for evaluating 
wild ruminant diets. However, fecal analysis methodology assumes that: (1) 
fragments of nearly every ingested plant species and all plant parts within species arc 
recoverable and identifiable in fecal samples (Storr 1961), (2) recovery of 
identification rates of plant fragments are consistently proportional to ingestion rates 
of plant taxa and plant parts or that digestion correction factors can be developed to 
account for differential digestion biases (Dearden et al. 1975), (3) results are 
repeatable among technicians with similar training (Sparks and Malechek 1968), and 
(4) there is a predictable relationship between frequency of occurrence of dietary items 
in the sample and the density of those fragments (Sparks and Malechek 1968, Havstad 
and Donart 1978, Marshall and Squires 1979, Gill et al. 1983).
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Much literature has accumulated, reporting results from fecal analysis. The 
results of these tests generally reveal that: (1) diets of grazers appear to be have been 
estimated with acceptable accuracy (Stewart 1967, Free et al. 1970, Sanders et al.
1980, Johnson and Pearson 1981), and (2) accuracy of fecal analysis to estimate diets 
of "mixed feeders" is controversial because evidence is contradictory (Zyznar and 
Umess 1969, Todd and Hansen 1973, Vavra et al. 1978, Smith and Shandruk 1979). 
However, there have also been several reasons postulated for the disparity in results 
including: (1) different rates of digestion among plant taxa, plant parts, and 
phenological stages (Slater and Jones 1971, Dearden et al. 1975, Vavra and Holechek 
1980, Johnson and Wofford 1983), (2) differential detection and recognition of plant 
taxa during microscopic evaluation (Hoover 1971, Westboy et al. 1976, Havstad and 
Donart 1978, Sanders et al. 1980, Kie et al. 1980), (3) differential particle size 
reduction and recognition induced during sample preparation (Westboy et al. 1976, 
and Holechek 1982), (4) differences in experience and training among analysts 
(Holechek and Gross 1982b, Holechek et al. 1982b), and (5) analytical biases 
(Anthony and Smith 1974, Holechek and Vavra 1981, Holechek and Gross 1982a, 
Johnson 1982) (Gill et al. 1983). Additional disadvantages of fecal analysis include 
large labor inputs, the need for an extensive reference slide collection, and plant 
identification is both tedious and time consuming. Yet despite these discrepancies, 
fecal analysis is increasingly advocated for estimating diets of free-ranging herbivores 
to avoid disadvantages of other methods such as rumen analysis in which animals 
must be sacrificed.
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Fecal analysis also has several distinct advantages when estimating diets of 
free-ranging herbivores. According to Smith and Shandruk (1979), major advantage 
of fecal sampling include (1) unlimited numbers of fecal samples can be obtained 
without intensive animal observations, (2) topography of dense vegetation does not 
hinder collection, (3) animals need not be harvested or their feeding habits disrupted, 
(4) 15 fecal samples give the same level of dietary precision as 50 deer rumen samples 
(Anthony and Smith 1974), and (5) animal movements are unaffected. For these 
reason, fecal analysis still remains one of the most popular biological tools to evaluate 
free-ranging herbivore diets.
Plant Fragment Identification
Monocot and dicot plant fragments found in fecal samples are identified by 
direct comparisons with drawings and reference slides made from native forages found 
on study sites. Drawings can be made either by hand or with the aid of a microscopic 
drawing tube, which allows the novice to draw and outline the micro-anatomy of a 
plant fragment accurately (Johnson et al. 1983). Micro-anatomy of monocots and 
dicots provide the basis for histological comparison through the identification of 
structures such as: venation, cell wall contour, stomatal arrangement, trichomes, silica 
cells, glands, cuticle, crystal, and epidermal cells (Johnson et al. 1983). Within these 
major types of plant features there also can be a large amount of variation. For 
example, trichomes can be either stellate (branched) or ligulate (Figure 1). This 
complex breakdown of primary plant structures allows for the accurate identification 
of plant fragments in fecal matter. Distinguishing monocots from dicots tends to be a
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simple task because of the pronounced difference in cell wall structure (Figure 2). 
However, the ability to distinguish between various dicots requires consistent 
recognition of cell patterns and anatomical features (Johnson et al. 1983). Often the 
presence of a distinctive trichome such as the stellate trichome that is found in 
Quercus spp. (Figure 1) provides key evidence for identifying a plant fragment. But, 
trichomes also may separate from a plant fragment, in which case other diagnostic 
structures must be documented for accurate identification. In most cases, 1 to 2 
micro-anatomical features are needed for the accurate determination of monocot and 
dicot plant species (Johnson et al. 1983).
Differential Digestion and Fragment Discernability
Because all plant fragments cannot be identified, there have been attempts to 
account for differences among species as to proportions of fragments that can be 
identified and to account for affects of differential digestion of fragments (Johnson et 
al. 1983). Differential digestibility has been widely discussed as one of the primary 
causes for error when using fecal samples to estimate herbivore diets. Holechek et al. 
(1982c) concluded the fecal analysis tends to underestimate forbs in the diet in a 
variety of ruminants, although some studies have reported this not to be the case (Todd 
and Hansen 1973, Anthony and Smith 1974, Kie et al. 1980). Moreover, some 
researchers have gone to great lengths to account for the effects of differential 




Figure 1. Drawings that show two distinct types of dicot trichomes: (A) stellate 
trichome from Quercus spp., (B) ligulate, hollow trichome from Lonicera japonica 
from (Johnson et al. 1983).
15
(B)
Figure 2. Drawing that shows the well-defined difference in cell wall structure 
between (A) a monocot like Paspalum spp. and (B) a dicot like Berchemia scandens 
from (Johnson et al. 1983).
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digestion introduces sampling bias. According to Fre-Wyssling and Muhlentahler 
(1959), there are no known microorganisms that possess cutin degrading enzymes. 
Subsequently, histological analysis is solely based on the micro-anatomical features of 
the indigestible cutin and cells underlying the cutin that avoid the digestion process 
(Johnson et al. 1983). Thus, identification is made only from the cutin, which retains 
the impression of epidermal tissues. Johnson et al. (1983) recorded the number of 
fragments and proportions identified for a variety of undigested and digested plants 
and found that for 47 plant species tested, digestion increased discemability for 3 
while decreasing it for 9, with the other 3 plant species showing little effect. But 
regardless of the plant species, digestion had little influence on the ability to estimate 
botanical composition of herbivore diets.
Frequency Sampling
Sparks and Malechek (1968) demonstrated that frequency sampling was an 
accurate alternative to counting each plant fragment when quantifying botanical 
composition on microscopic slides. As a result, many researchers have used this 
“frequency conversion” technique to estimate herbivore diets (Todd and Hansen 1973, 
Dearden et al. 1975, Johnson 1979, Gill et al. 1983, Johnson et al. 1983, McCullough 
1985, Johnson et al. 1987). After the fecal sample is ground to a uniform size, a 
predetermined number of fields are systematically examined and the presence of each 
species is recorded per microscopic field (Sparks and Malechek 1968). As long as the 
amount of ground fecal matter on each slide averages 1 to 3 fragments per field, 
average relative frequency of occurrence represents average relative abundance of the
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different species in the mixture (Johnson et al. 1983). In turn, the measure of relative 
abundance provides an estimate of relative dry weight for each food item quantified in 
the herbivore’s diet (Johnson 1982). The relationship between frequency of 
occurrence and particle density is based on a finite amount of plant fragments 
distributed at random across the microscope slide. Percent frequency may then be 
converted to relative density of particles per location by using a relationship reported 
by Fracker and Brischle (1944). A detailed description of this mathematical theory is 
available in Johnson (1982), but the standard form of the relationship between 
frequency and density is expressed in the formula:
F = 100 (l-e^),
where F is relative frequency, e is the natural logarithm and d is the mean particle 
density determined by the number of fragments (n) and the number of microscope 
fields examined (k) so that:
d = n / k..
If fragments from m different plant species are randomly distributed in the microscope
field, the particle density of each is independent from the others. Thus, the density (d)
of fragments per field may be converted to relative density (RD),
density of discerned fragments for a species
RD = ------------------------------------------------------------------  X 100.
£ of densities of discerned fragments for all species
The relationship between RD and dry weight for most plant species is highly 
associated as long as each microscopic field can be treated as an individual sampling 
unit. For this to occur, the following assumptions must be made; (1) microfragments
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of plants are randomly distributed on the microscope slide, (2) microfragments from 
different plant taxa are the same average size, and (3) dry weight bulk densities of 
different plant taxa are the same (Fracker and Brischle 1944). These assumptions are 
valid because the distribution, size, and average number of fragments per microscopic 
field are controlled in the slide making process and there are no significant differences 
in dry weight bulk densities among leaf tissues of different plants (Johnson 1982).
I
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DESCRIPTION OF STUDY AREA
LOCATION
The study was conducted on Blairstown Plantation in East Feliciana Parish, 
Louisiana, about 5 km south of Clinton (Figure 3). Blairstown Plantation covers a 
total area of 4,080 ha of which 3,000 ha are forested. The area consists of mixed pine- 
hardwood forest with approximately 1,000 ha of open, native-grass pasture land 
dispersed among the forested areas.
Pasture Management
Cattle were continuously grazed on most pastures on the study area, but are 
excluded from about half of the study area during winter. Pasture management for 
cattle consists of summer mowing for weed control and occasional prescribed burning 
during late winter. Also, approximately 122 ha of Annual Ryegrass (Lolium 
multiflorum) were planted during September 1999 to provide supplemental forage for 
cattle during fall and winter.
Food Plot Management
Food plot establishment is part of the deer management conducted on 
Blairstown Plantation. During 1999, one 4 ha food plot of American Jointvetch 
(Aeschynomene americana) was planted in May to supplement summer forage, and to 
provide the Blairstown Deer Management Committee opportunities to observe deer 
herd quality. During September, fifteen food plots totaling 20 ha were planted with 
winter wheat (Triticum aestivum) to provide deer with fall and winter forage and to 
provide Blairstown Plantation guests with better deer harvest opportunities.
20
Figure 3. Location of Blairstown Plantation in East Feliciana Parish, Louisiana.
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SOILS
Soils are in the Providence and Lexington series of the Loessial Hills 
association. These soils are moderately well to well drained, acidic, silt loam soils 
occurring on gentle to moderately sloping uplands (USDA, NRCS Soil Survey of 
Idlewild Experiment Station, Clinton, Louisiana, 1970). Soil fertility is low with 
respect to crop and pasture production. Soil samples collected from the study area 
were analyzed in 1985 at the Louisiana Agricultural Experiment Station Soil Testing 
Laboratory, Louisiana State University, Baton Rouge. Soil test results indicated low 
levels of exchangeable phosphorous (7.4 ppm), extractable potassium (34.7 ppm), 
calcium (609 ppm), and soil pH (4.5-5.9).
CLIMATE
The climate of Blairstown Plantation is influenced by 2 major factors: the Gulf 
of Mexico and the continental land mass of North America. Summer months are 
semi-tropical in nature with relatively high afternoon precipitation brought on by 
moist air from the Gulf (Chabreck 1972). Winter months typically have alternating 
periods of warm and cold brought on by tropical winds from the south and cool 
continental winds from the northwest, respectively (Day 1998).
Mean monthly precipitation for Baton Rouge, Louisiana, the closest weather 
station to the study area, was 9.24 cm (3.77 in) from March 1999 to February 2000 
(Louisiana Monthly Climate Review, National Oceanic and Atmospheric 
Administration, Baton Rouge, Louisiana). Summer (June-August) was the wettest 
season averaging 10.63 cm (4.34 in) of rainfall per month. Winter months
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(December-February) were the driest during the study period, with an average of 7.11 
cm (2.90 in) of rainfall per month. Spring (March-May) and fall (September- 
November) had similar rainfall averages with 9.41 cm (3.84 in) and 9.78 cm (3.99 in) 
per month, respectively.
Average monthly temperatures for the study area from March 1999 to February 
2000 ranged from 28.74 °C to 10.62 °C (Louisiana Monthly Climate Review, National 
Oceanic and Atmospheric Administration, Baton Rouge, Louisiana). Summer (June- 
August) months were the hottest with a seasonal average of 27.18 °C. Winter months 
(December-February) were the coldest with a seasonal average of 12.33 °C. Spring 
(March-May) and fall (September-November) had similar seasonal temperature 
averages with 19.74 °C and 18.98 °C, respectively.
VEGETATION
Dominant canopy species include loblolly pine (Pinus taeda L.), white oak 
(Quercus alba L.), Southern red oak (Quercus falcata Michaux), cow oak (Quercus 
michauxii Nuttall), water oak (Quercus nigra L.), willow oak (Quercus phellos L.), 
American beech (Fagus grandifolia Ehrhart), mockemut hickory (Carya tomentosa 
Nuttall), sweetgum (Liquidambar styraciflua L.), black cherry (Prunus serotina 
Ehrhart), blackgum (Nyssa sylvatica L.), and yellow-poplar (Liriodendrom tulipifera 
L.). Midstory and shrubby areas are comprised mainly of flowering dogwood (Cornus 
florida L.), yaupon (Ilex vomitoria Aiton), deciduous holly (Ilex decidua Walter), 
boxelder (Acer negundo L.), elderberry (Sambucus canadensis L.), wax myrtle 
(Myrica cerifera L.), common privet (Ligustrum sinense Lour.), and winged elm
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(Ulmus alata Michaux). Common understory species include, greenbriars (Sniilax 
spp. L.), blackberries (Rubus spp. L.), Japanese honeysuckle (Lonicera japonica 
Thunberg), wild grape (Vitis spp. L.), yellow jessamine (Gelsemium sempervirens 
Aiton f.), French mulberry (Callicarpa americana L.), poison ivy (Toxicodendron 
radicans Kuntze), Virginia creeper (Parthenocissus quinquefolia Planchon), rattan 
(Berchemia scandens K. Koch), trumpet creeper (Campsis radicans Seemann), and 




Twenty fawns with an average age of 9 months old were selected from within 
the LSU captive deer herd, located at Idlewild Research Station, Louisiana State 
University Agricultural Center in Clinton, Louisiana to represent a pen-raised deer 
population for this study. All fawns (15 females and 5 males) were bom at Idlewild 
Research Station, but were offspring of deer originally translocated from Missouri (O. 
v. macrourns). Half of the selected fawns were fed lamb-milk replacer from birth 
until 4 months of age, at which time they were weaned. The other half of selected 
fawns were tit-raised by their mother until weaned at 4 months. Weaned deer received 
a man-made diet containing 18% crude protein. Both groups of weaned fawns were 
collectively referred to as “pen-raised” deer.
Pen-raised Release
In March 1999, the pen-raised deer were immobilized for transport to two 
release pens located on the study area (Figure 4). A 1 ml (1 cc) 1:1 mixture of 
Rompun (xylazine HCI: Mobay Corp., Shawnee, Kansas) and Telazol (tiletamine HC1 
and zolazepam HCI: A.H. Robins, Co., Richmond, Virginia) per 100 kg of body 
weight was used to immobilize each fawn. Four ml (4 cc) of Tolazine (tolazoline 
HCI) was given as an antagonist to reverse immobilization drugs (Figure 5). 
Immobilized fawns were weighed, treated for parasites with 2 ml (2 cc.) of ivermectin, 




Figure 4. Map of the study area, Blairstown Plantation, East Feliciana Parish, 
Louisiana. Location of Pen-raised deer release pens.
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A
Figure 5. Immobilization materials: (A) dart gun with scope, (B) immobilization 





Figure 6. Pen-raised deer with ear tags and radio-collars.
Initially due to budget constraints, only 8 out the 20 northern deer were fitted with 
mortality-sensing radio-collars custom designed to self-adjust to the changing neck- 
size of a growing fawn. The remaining un-collared pen-raised deer were radio- 
collared in early summer. Two 1 acre pens located on the east and the west sides of 
the study area were utilized to hold 10 pen-raised deer each for a 1 month adjustment 
period. Holding translocated deer in release pens for an extended period of time has 
been shown to decrease dispersal upon release (M.K. Johnson, Professor, La. State 
Univ., Baton Rouge, La., pers. comm..). The pen-raised deer were released into the 
wild in small groups (n=5) during early April to early May. Pen-raised deer locations 
were monitored and recorded an average of every 4 days from a hand-held receiver. 
FECAL PELLET COLLECTION
A total of 30 fecal groups were collected from both wild and pen-raised deer 
during each season, from April 1999 through February 2000 (i.e., spring (March- 
May), summer (June-August), fall (September-November), winter (December- 
February) (Anthony and Smith 1974, Zielinski 1999). Any collective group of fecal 
pellets had to be composed of at least 10 pellets to be considered a viable sample 
(Zielinski 1999). Pellet groups from wild and pen-raised deer were collected 
whenever and wherever deer could be observed. To ensure pure samples from wild 
and pen-raised deer, fecal groups for both populations were collected when they could 
be determined as being produced by either a wild or a pen-raised deer as a result of 
direct physical observation of defecation or direct removal from the large intestine of 
animals harvested during hunting season. The tractability of the radio-collared pen-
29
raised deer allowed for a high degree of certainty to the origin of fresh (not completely 
dried) fecal groups found in bedding areas. Fresh pellet groups were assumed to be 
produced from pen-raised deer only when found in bedding areas immediately vacated 
by pen-raised deer. Collected fecal groups were placed in separate paper bags and 
labeled, before being put on ice to prevent possible microbial action during transport 
to the laboratory. Great care was taken to prevent contamination of the samples with 
extraneous soil or other plant material.
FECAL PELLET ANALYSIS
The microhistological technique demonstrated by Sparks and Malechek (1968) 
was used to determine botanical composition of fecal pellet groups. Each pellet group 
was oven-dried at 60 °C for 48 to 72 hours, and ground through a Wiley mill fitted 
with a 40 mm mesh screen to create uniform fragment size among all sample groups. 
Each ground sample was soaked in a 50/50 bleach and water solution for 
approximately 15 minutes to remove plant pigments. The material then was put in a 
microwave for 15 to 20 seconds and left standing for another 5 minutes with 
occasional agitation. The fecal fragments were then flushed thoroughly with water 
using a 100 mm mesh sieve. About 0.1 g of bleached material was then placed on five 
slides, diluted with water, and covered with a microscope cover slip for analysis. Each 
slide was analyzed under a compound binocular microscope at 100 X, with 200 X 
being used when the diagnostic characteristics were unclear (Holechek and Valdez 
1985). Twenty frequency (field) observations were systematically located and
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examined on each slide for a total of 100 fields observed per fecal sample (Johnson 
1987).
Histological features such as size and shape of epidermal hairs, presence or 
absence of hairs, cell shapes, stomatal arrangement and crystals included in epidermal 
cells provided diagnostic characteristics for the identification of plant species. The 
size and shape of the guard and subsidiary cells of the stomata were reliable diagnostic 
features (Sparks and Malechek 1968). To obtain accurate results, small particles that 
lacked distinct histological features were disregarded (Holechek and Gross 1982a). A 
discemable fragment was defined as having at least two distinct anatomical 
characteristics, such as silica bodies, trichomes, crystals, or distinct stomatal 
arrangement (Johnson and Wofford 1983). The presence of each plant taxon was 
recorded for each field and summed for each sample (Keegan 1988).
REFERENCE SLIDE PREPARATION
Reference slides of native plant species occurring on Blairstown were made to 
provide a reference collection of potential forage species occurring on the study area. 
Previous food habit research done on the deer study area (DeLany 1985, Keegan 
1988), indicated that about ten plant taxa would comprise over 95% of the wild deer 
diet each season. For the purpose of this study, a minimum of 15 g of each plant 
species observed to be consumed by wild or pen-raised deer was collected, but only 
the parts representing the most succulent portions of the plant, such as leaves, stems 
and buds, in order to simulate actual feeding by deer. Each clipped forage species was 
then taxonomically classified and placed in a separate paper bag and transported to the
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lab. If a plant species could not be identified in the field, classification was completed 
with the aid of Dr. Lowell Urbatsch, Associate Professor of plant biology, LSU. In the 
lab, plant specimens were dried at 60° C for 48 hours, or until the specimen reached a 
constant weight where moisture was no longer present. After drying, each specimen 
was ground in a Wiley mill (40mm-mesh screen) to create uniform fragment size for 
easier comparison to fecal samples. The following procedure was used to make two 
permanent reference slides from 1 g of each ground plant specimen. The plant 
material was placed in a 50/50 bleach and water solution for 15 minutes to remove 
pigments from the ground plant and leafy fragments. The material then was put in a 
microwave for 20 seconds and left standing for 10 minutes with occasional stirring.
The bleached fragments were then flushed thoroughly with water using a 100-mesh 
sieve before being scooped into a 20 ml scintillation vial and passed through the 
following dehydration series before mounting;
Step 1. Add 50% water / 50% alcohol, shake for 30 minutes, drain fluid.
Step 2. Add 100% alcohol, shake for 30 minutes, drain fluid.
Step 3. Add 50% alcohol / 50% xylene, shake for 30 minutes, drain fluid.
Step 4. Add 100% xylene, shake for 30 minutes.
During this process, plant fragments were dehydrated in alcohol to facilitate the uptake 
of xylene which is miscible with Permount mounting media to provide for a long 
lasting, clear specimen mount (M.S. Bowen, Research Associate, La. State Univ., 
Baton Rouge, pers. comm.). Training for slide reading and plant identification was 
completed in 3 phases according to the procedures described by Holechek and Gross
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(1982a). Complete descriptions and drawings of plant fragment characteristics were 
prepared to aid in identification. A taxonomic style key based on each plant species 
anatomical characteristics was adapted from one used in a similar study done by 
Zielinski (1999) to further assist in the accurate identification of fragments through 
diagnostic features.
STATISTICAL ANALYSIS
Botanical diet composition was estimated for deer from each pellet 
group collected, based upon plant fragment frequency. The frequency of occurrence 
of each taxa was calculated, and subsequently converted to particle density per field 
using the formula reported by Fracker and Brischle (1944) (F=T-e d). Relative particle 
densities for each taxa were calculated, and assumed to be equal to percent dry weight 
of the total sample (Fracker and Brischle 1944, Sparks and Malechek 1968, Holechek 
and Gross 1982b). The percent dry weight of each plant taxa from individual pellet 
groups then was averaged (+SE) across all fecal samples for wild and pen-raised deer 
within a given season to provide estimates of forage consumption and diet 
composition (Zielinski 1999). Plant taxa were placed into one of the 4 following 
categories to analyze estimated botanical composition of fecal pellets of both 
populations of deer: (1) grass and grass-like species, (2) forbs, (3) browse/ fruit, and 
(4) unidentifieds.
Kulczynski’s Similarity Index (SI) was used to determine diet similarity 
between the two populations of deer. (Oosting 1956). Spearman’s rank correlation 
coefficient (Siegel and Castellan 1988, Freund and Wilson 1997: 606) also was used
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to detect where the degree of diet similarity among shared plant taxa was significantly 
associated among wild and pen-raised deer. Plants were ranked in ascending order 
based on the estimated percent dry weight each comprised in the diet per season, with 
the most consumed forage species being assigned a rank of 1. Ties in data also were 
taken into account to ensure equal importance of plant taxa having identical percent 
dry weight values in the diet. Because previous research has shown that a deer’s diet 
changes over all seasons, I used a Chi-Square test for homogeneity (Mendenhall and 
Beaver 1994: 353) using SAS (SAS Institute Inc. 2000) to compare the frequency of 
occurrence of identified forages selected per season by wild and pen-raised deer 
populations. To ensure that the distribution of the test statistic was approximately A2, 
plant taxa had to occur a minimum of 6 times among all 60 fecal samples for a given 
season (Freund and Wilson 1997).
Forage diversity was calculated from each fecal sample and compared between 
deer populations per season. Also, Student’s two sample /-tests (Mendenhall and 
Beaver 1994: 353) using SAS (SAS Institute Inc. 2000) were performed to determine 
whether plant diversity per fecal group during a given season varied significantly 
between wild and pen-raised white-tailed deer. Statistical significance was accepted at 




Sixty-seven plant taxa were positively identified from fecal pellets of deer in 
this study. Analysis of the botanical composition of wild and pen-raised deer diets 
revealed that wild deer consistently foraged on a greater number of plant taxa every 
season (Table 1). Seasonal highs of 43 and 41 plants during the summer and seasonal 
lows of 21 and 20 during the winter were fed on by wild and pen-raised deer, 
respectively. Both populations of deer shared 39 plant taxa during summer. Shared 
plant taxa totals for spring, fall, and winter seasons were 34, 29, and 19, respectively. 
On average, 86.67% and 87.22% of all the plant fragments in the diets of wild and 
pen-raised deer were identified, respectively. Dry weight percentages for individual 
plants in diet samples varied from 0.07 to 22.60% for pen-raised deer, whereas relative 
dry weights for individual plants in diets of wild deer ranged from 0.07 to 15.39% 
during the entire year. Browse and fruit accounted for an average of 52.25% and 
56.69% of wild and pen-raised deer diets, respectively. A slight difference in foraging 
behavior did occur during summer between the two populations of deer, with wild 
deer favoring forbs (41.44%) over browse and fruit (40.52%), while conversely, pen- 
raised deer favored browse and fruit (45.92%) over forbs (38.23) on a dry weight 
basis. Diets for both populations of deer had similar numbers of plant taxa that 
comprised <1% of dry weight during each season.
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Table 1. Estimated botanical compositions ( % dry weight + standard error) of fecal pellets from Wild and Released, Pen-raised 
white-tailed deer on Blairstown Plantation, East Feliciana Parish, Louisiana during Spring, Summer, Fall, and Winter 1999, 
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G rass an d  Grass-like:
Arundinaria gigantea 0.25 0.14 — — —
— — — — — —
— —
1.14 0.47 0.25 0.11
Bromus spp. — “—”
Echinochloa  spp. 0.24 0.13 — — — — — —
— — — — — ---- “ “
Lolium  spp. 0.76 0.30 0.25 0.12 — — — — 6.39 1.78
7.60 1.93 11.74 2.19 22.60 0.95
Panicum  spp. 0.67 0.22 0.35 0.17 0.52 0.23 0.28 0.16 0.21 0.11
0.14 0.11 — — — —
Paspalum  spp. 2.87 0.51 3.17 0.48 2.57 0.36 2.17 0.37 1.01
0.27 1.21 0.39 — — - - . . . .
Tillandsia usneoides 0.49 0.21 — — 0.55 0.27
— — — — —
— —
Triticum aestivum — — — —
— — — — 2.08 1.09 0.38 0.27 15.39 2.08 3.46 0.70
Total: 5.28 3.77 3.64 2.45 9.69
9.33 28.27 26.31
F orbs:
Aeschynom ene americana — — — — 4.63 1.73
— — 4.22 1.51 0.11 0.11 — . . . .
Ambrosia trifida 0.45 0.22 0.81 0.25 0.51 0.22 0.79
0.28 — — — —
Cassia fasiculata 1.51 0.34 0.73 0.25 2.70 0.57 2.18
0.49 3.50 0.51 3.39 0.60
Cuphea carthagensis 0.80 0.25 2.09 0.41 0.93 0.26 1.72
0.40 — — — . . . .
Desmodium  spp. — — — — 0.66 0.29
— — 0.35 0.16 — — —
Elephontopus spp. 0.77 0.26 0.07 0.07 1.31 0.37 0.41 0.18 — — — —
— — — ----
T a b l e  1 .  C o n t ’d .
Spring Sum m er Fall W inter
W ild Pen-raised W ild Pen-raised W ild Pen-raised Wild Pen-raised
P lan t taxa % SE % SE % SE % SE % SE % SE % SE % SE
Eupatorium  spp 0.87 0.22 0.70 0.23 3.17 0.51 3.72 0.47 3.34 0.54 3.36 0.65 — — — —
Helianthus spp. — — — — 0.53 0.21 — — — — — — — — — —
Ipomoea spp. 1.22 0.26 2.44 0.40 1.72 0.38 1.51 0.39 — — — — — — — —
Iva annua — — — — — — 0.49 0.28 — — — — — — — —
Jacquemontia tamnifolia — — — — 0.96 0.32 0.28 0.19 — — — — — — — —
M edicago spp. 0.98 0.21 0.39 0.17 1.71 0.45 1.40 0.33 — — — — — — — —
M elochia corchorifolia — — — — 1.54 0.41 0.10 0.10 0.17 0.14 — — — — — —
Oxalis spp. 0.18 0.07 0.87 0.31 1.30 0.27 1.44 0.36 — — — — — — — —
Passiflora spp. 0.18 0.12 0.24 0.13 0.17 0.12 0.59 0.24 — — — — — — — —
Phytolacca americana — — 0.14 0.10 — — — — — — — — — — — —
Rubus spp. 7.41 1.04 7.29 0.82 5.20 0.72 6.06 0.85 1.34 0.58 1.62 0.65 4.54 0.65 4.58 0.61
Sida rhombifolia 1.15 0.26 0.07 0.05 2.12 0.49 2.62 0.48 1.11 0.35 1.04 0.31 0.61 0.20 0.61 0.30
Solidago  spp. 0.21 0.12 0.10 0.08 0.27 0.14 0.27 0.17 0.32 0.14 0.49 0.19 — — — —
Toxicodendron radicans 0.10 0.10 0.21 0.11 0.31 0.16 0.34 0.15 0.35 0.19 0.52 0.22 — — — —
Trifolium  spp. 5.22 0.60 4.06 0.72 7.50 0.79 10.25 1.57 1.18 0.70 0.80 0.55 3.40 0.48 2.01 1.05
Verbena braziliensis 0.59 0.21 0.39 0.19 3.27 0.50 3.41 0.41 2.71 0.43 2.61 0.43 — — — —
Verbesina spp. — — — — 0.59 0.35 0.34 0.26 — — — — — — — —
V ida  spp 0.66 0.23 0.31 0.17 0.34 0.18 0.31 0.16 — — — — — — — —
Total: 22.30 20.91 41.44 38.23 18.59 13.94 8.55 7.20
Table 1. Cont'd.




W ild Pen-raised W ild Pen-raised W ild Pen-raised W ild Pen-raised
Plant taxa % SE % SE % SE % SE % SE % SE % SE % SE
Brow se/ Fruit:
A cer  spp 0.28 0.10 0.17 0.12 0.77 0.26 1.26 0.32
Baccharis halimifolia 0.14 0.11 — — — — — — — — — — 0.18 0.11 — —
Berchemia scandens 0.46 0.14 0.28 0.12 2.75 0.53 2.27 0.45 3.59 0.45 3.89 0.57 2.97 0.37 2.86 0.38
Bignonia capreolata — — 0.38 0.20 — — 0.31 0.15 0.24 0.14 0.38 0.15 — — — —
Callicarpa americana 9.29 1.22 10.68 1.32 2.93 0.79 3.53 0.63 3.98 0.66 4.73 0.60 1.41 0.42 1.47 0.46
Campsis radicans 0.70 0.23 0.73 0.27 0.89 0.29 0.79 0.29 — — — — — — — —
Celtis laevigata — — 0.17 0.12 — — — — 0.70 0.22 0.49 0.19 0.18 0.10 — —
Cephalanthus occidentalis — — 0.52 0.21 0.21 0.10 0.41 0.21 — — — — — — — —
C om us  spp. 0.18 0.12 0.45 0.18 0.10 0.10 0.21 0.13 — — 0.28 0.16 — — — —
Gelsemium sempervirens 2.92 0.66 2.58 0.47 3.32 0.74 3.45 0.73 6.08 0.71 7.16 0.93 7.00 1.16 7.75 0.86
Ilex spp 3.85 0.44 4.15 0.53 2.32 0.51 2.12 0.51 4.17 0.63 4.30 0.76 6.02 0.65 6.15 0.62
Ligustrum sinense 4.23 0.48 5.54 0.66 4.98 0.57 6.15 0.61 3.59 0.68 4.05 0.74 2.54 0.57 2.64 0.59
Liquidamber styraciflua 0.59 0.25 0.52 0.16 0.24 0.14 0.52 0.23 — — — — — — — —
Lonicera japonica 14.21 1.03 14.42 0.70 13.21 1.35 14.82 1.09 13.83 1.24 16.22 1.11 13.57 0.93 15.70 0.90
Myrica cerifera 0.17 0.12 0.07 0.05 0.45 0.16 0.35 0.15 2.92 0.45 3.02 0.54 1.10 0.29 1.17 0.28
Pinus spp 3.98 0.55 4.28 0.76 0.73 0.27 0.55 0.19 1.20 0.31 1.01 0.28 2.48 0.32 2.75 0.43
Quercus spp. — — — — 4.61 0.72 5.38 0.56 3.42 0.74 3.19 0.60 — — — —
Quercus spp. (acoms) — — — — — — — — 9.67 1.68 9.15 1.81 1.88 0.87 1.89 0.83
Salix nigra 0.42 0.18 — — 0.48 0.23 0.69 0.30 0.77 0.27 — — 0.96 0.34 0.49 0.22
Sambucus canadensis _____ — 0.69 0.29 0.38 0.15 0.62 0.26 0.42 0.18 0.48 0.21 — — — —
u>VD
Table 1. Cont'd.
Spring Sum m er Fall W in ter
W ild Pen-raised W ild Pen-raised W ild Pen-raised W ild Pen-raised
Plant taxa % SE % SE % SE % SE % SE % SE % SE % SE
Sassafras albidum 0.11 0.11 0.31 0.18 0.35 0.17 0.45 0.20 — — — . . . . — — 0.14 0.14
Smilax spp 11.20 1.34 11.45 0.94 1.92 0.53 2.24 0.55 3.73 0.82 4.05 0.87 11.14 1.05 11.75 0.67
Symplocos tinctoria 0.56 0.24 — — — — — — — — — — — — — —
Ulmus spp 0.07 0.07 — — — — — — 0.56 0.22 0.49 0.17 1.28 0.32 1.27 0.30
Vaccinium  spp 0.21 0.15 — — — — — — — — — — — — — —
Vitis spp 0.84 0.23 1.71 0.45 0.65 0.24 1.06 0.25 — — — — 1.72 0.88 1.54 0.77
Total: 54.41 59.10 40.52 45.92 59.64 64.15 54.43 57.57
T ota l Unidentified: 18.02 16.21 14.38 13.40 12.11 12.57 8.80 8.93
G rand  Total: 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
DIET SIMILARITY
Both populations of deer selected similar forages and were found to prefer 
Lonicera japonica, Smilax spp., Gelsemium sempervirens, and Rubus spp. in that order 
among all seasons. Also, Lolium multiflorum, Quercus spp. mast, and Triticum 
aestivum were ingested in large quantities during fall and winter when they were 
available. Spearman’s rank-order correlation coefficient determined that diets of wild 
versus pen-raised deer were significantly associated during spring (rs = 0.76, P<0.001), 
summer (rs = 0.85, P<0.001), fall (rs = 0.80, PO.OOl), and winter (rs = 0.94, P<0.001), 
indicating that both populations of deer selected similar forages in like amounts.
Based upon Kulczynski’s similarity index, further evidence that wild and pen-raised 
deer fed on similar forages during all seasons was indicated by the average of 75.18% 
similar among both populations of deer over the entire year, and ranged from a low of 
72.7% similar during spring, to a high of 78.9% similar during the fall (Table 2). 
Frequency of occurrence of plant taxa foraged on by deer was noticeably similar 
among deer populations. In addition, wild and pen-raised deer ate a total of 3, 7, 5, 
and 5 plant taxa in identical frequencies during the spring, summer, fall, and winter, 
respectively (Table 3). Smilax spp. was the only forage species that was identified in 
all fecal samples of both populations of deer, but only in samples from winter. 
According to Chi-square test for homogeneity, no significant difference was found in 
the frequency of occurrence of shared plants selected by wild versus pen-raised deer 
during spring (x2 = 46.11, P<0.030), summer (x2 = 36.28, P<0.549), fall (x2 = 28.50, 
PO.544), and winter (x2 = 18.63, P<0.350).
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Table 2. Percentage diet similarity, average number of identified plants_-+standard error per fecal sample, plant 
diversity per fecal sample, and /-value using a = 0.05 with associated probability for Student's /-test by season 
and population deer on Blairstown Plantation, East Feliciana Parish, Louisiana, (n=30/population/ season).
K ulczynsk i's SI W ild D eer P en-ra ised  D eer S tuden t's t-test
Season %  Diet S im ilarity Avg. +  SE P lan t D iversity Avg. + S E P lan t D iversity t-value P r  > t
Spring 72.7 1 4 .5 7 + 0 .3 2 13 to 19 1 4 .03+ 0 .27 13 to 19 1.62 0.208
Summer 73.2 16 .0 0 + 0 .4 3 11 to 20 1 5 .37+ 0 .44 10 to 20 1.07 0.306
Fall 78.9 13.07 + 0.35 10 to 17 1 2 .90+ 0 .32 10 to 17 0.13 0.723
W inter 75.9 11 .2 7 + 0 .3 0 10 to 15 1 0 .83+ 0 .20 10 to 14 1.48 0.228
-t-K)
Table 3. Chi-square test for homogeneity for frequency of occurrence of shared plants identified in fecal pellets from 
Wild and Released, Pen-raised white-tailed deer during Spring = 50.89, a  = 0.01, 30 df), Summer 
(X2 = 57.34, a  = 0.01, 35 df), Fall (x2 = 50.89, a  = 0.01, 30 df), and Winter (x2 = 33.41, a  = 0.01, 17 df),














G rass an d  G rass-like:
Bromus spp. — — — — — — 10 5
Lolium multiflorum 7 4 — — 10 14 17 30
Panicum  spp. 8 4 5 3 4 2 — —
Paspalum  spp. 20 23 22 21 12 10 — —
Trilicum aestivum _____ __ _____ _____ 4 3 23 4
F orbs:
Aeschynomene americana — _____ 6 _____ 7 — — __
Ambrosia trifida 6 10 5 7 — — — —
Cassia fasiculata 14 9 15 16 22 22 — —
Cuphea carthagensis 8 17 11 14 — — — —
Elephontopus spp. 8 1 10 5 — — — —
Eupatorium  spp 12 9 20 22 19 19 — —
Helianthus spp. — — 6 — — — — —

















Jacquemontia tamnifolia — — 8 2 — — — —
Medicago spp. 14 5 14 13 — — — —
Melochia corchorifolia — — 12 1 — — — —
Oxalis spp. 5 8 15 13 — — — —
Passiflora spp. 2 5 2 7 — — — —
Rubus spp. 24 28 25 20 6 6 22 24
Sida rhombifolia 14 2 14 17 9 9 9 4
Solidago spp. — — 4 3 5 7 — —
Toxicodendron radicans — — 4 5 3 5 — —
Trifolium  spp. 26 19 28 26 — — 23 23
Verbena braziliensis 7 5 20 25 20 21 — —
Vida  spp 7 4 4 4 — — — —
Brow se/ F ru it:
A cer  spp 7 2 _____ — 8 12 — —
Berchemia scandens 9 6 17 20 26 24 25 23
Bignonia capreolata — — — — 3 6 — —
Callicarpa americana 24 25 13 15 20 25 10 10
Campsis radicans 9 9 8 8 — — — —















Cephalanihus occidentalis — — 4 4 — — — —
C om us  spp. 2 6 — — — — — —
Gelsemium sempervirens 15 21 14 14 23 23 22 26
Ilex  spp 25 23 17 13 21 20 26 28
Ligustrum sinense 24 27 26 26 17 18 14 17
Liquidamber styraciflua 6 10 3 5 — — — —
Lonicera japonica 28 30 25 27 26 28 30 29
Myrica cerifera — — 7 5 23 21 12 14
Pinus spp 22 19 8 8 11 12 24 23
Quercus spp. — — 23 25 21 19 — —
Quercus spp. (acom s) — — — — 24 19 8 8
Salix nigra — — 4 5 7 — 10 6
Sam bucus canadensis — 6 6 6 5 5 — —
Sassafras albidum — — 4 6 — — — —
Smilax  spp 25 28 13 15 17 18 30 30
Ulmus spp — — — — 6 7 13 16
Vitis spp 11 11 8 12 — — 4 4
Spring Sum m er Fall W in ter
C hi-square 46.11 36.28 28.50 18.63
Degrees o f Freedom 30 38 30 17
P-value 0.030 0.549 0.544 0.350
FORAGE DIVERSITY
Forage diversity was nearly identical among deer populations during each 
season. Consequently, no significant differences were detected between deer 
populations when Student’s /-tests were performed (Table 2). The average number of 
forages identified per fecal sample ranged from a high of 16.00 + 0.43 and 15.37 +
0.44 during summer to a low of 11.27 + 0.30 and 10.83 + 0.20 during winter, for wild 
and pen-raised deer, respectively. Summer also resulted in the widest range of 
diversity of consumed plant taxa in fecal samples of wild and pen-raised deer with 11 
to 20 and 10 to 20 taxa per sample, respectively. The smallest range of plant diversity 
in fecal samples occurred during winter, when fecal samples contained 10 to 15 and 10 
to 14 taxa per sample, respectively.
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DISCUSSION
DIET COMPOSITION AND SIMILARITY
I found that forage selection by pen-raised deer was nearly similar to wild deer 
throughout the year at Blairstown Plantation. O’Bryan (1983) and Zielinski (1999) are 
the only two authors who have ever compared food habits of translocated, released 
deer populations to wild deer populations. Similar to my findings, O’Bryan found that 
diets of translocated black-tailed deer were similar to those reported for the resident 
population of deer by Longhurst et al. (1979). Also, similar to my findings, Zielinski 
compared seasonal diets of wild, southern deer to translocated, northern deer in 
Louisiana, and found that wild and translocated deer fed on similar plant taxa in like 
proportions during the entire year. In fact, the only differences to notice in forage 
selection between deer in my study was that wild deer selected a few more plant taxa 
during each season, and during spring, 8 and 5 plant taxa were uniquely eaten by wild 
and pen-raised deer, respectively. These differences were probably due to the smaller 
population size of pen-raised deer compared to the wild deer population. Wild deer 
fecal samples were collected from a larger population that ranged over a wider area 
containing more available plant taxa to forage on. Also, during spring when pen- 
raised deer were initially released onto the study area, they were visually observed to 
taste and smell a few different plant species not traditionally known to be consumed 
by wild deer in Louisiana. Both Crawford (1982) and Spalinger et al. (1997) observed 
similar behavior from hand-reared deer exposed to new browse, and speculated that 
this foraging behavior might be an effort to judge acceptability of a plant as a forage
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A
species. Results from O’Bryan (1983), Zielinski (1999), and my study suggest that 
deer released into new habitats have an inclination to select diets similar to the 
resident, wild deer population. According to Spalinger et al. (1997), foraging behavior 
in white-tailed deer is probably innate and genetically determined.
Results of my study further establish that white-tailed deer are predominantly 
browsers, because browse and fruit was highly favored by all deer during spring, 
summer, fall, and winter. This is consistent with previous food habit studies done in 
hardwood bottomland habitat in Louisiana. Diets of deer in Grant Parish, Louisiana 
were found to be >85% dominated by woody browse during all seasons according to 
Thill (1984). Additionally, Sheffield (1957) and Murphy (1974) both found that deer 
diets in Tensas Parish, Louisiana were mostly made up of browse species. Most 
recently, Rains (1999) found that woody browse comprised >70% of seasonal deer 
diets. Likewise, other deer food habit studies done in similar habitats found that deer 
diets were primarily comprised of browse (Goodrum and Reid 1954, Davis 1952, 
Coblentz 1970, Arnold and Drawe 1979, Warren and Krysl 983, and Martinez et al. 
1997). In contrast, Zielinski (1999) found that wild and translocated deer on his study 
area in southeast Louisiana relied mostly on forbs (43% and 47% annually), and less 
heavily on browse (25% and 25%), respectively. However, Zielinski did not classify 
certain plant taxa as forbs and browses as I did and as has been done in other deer food 
habits reports. Due to habitat differences between our study areas and differences in 
browse species availability, a comparison between plant taxa among studies would be 
difficult. Use of forbs by both populations of deer was very high during summer
A
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compared to use during other season and nearly rivaled browse use. This peak in 
forage class consumption is attributed to drastic drops in browse consumption from 
spring for Callicarpa americana and Smilax spp. and the increased use of forbs like 
Trifolium spp., Aeschynomene americana, Verbena braziliensis, and Eupatorium spp. 
A. americana was only found in 6 fecal samples of wild deer, but accounted for a 
relatively large 4.63% of the total summer diet. In related research, Keegan et al. 
(1989) reported that A. americana accounted for 32% of the summer-fall diets of 
Blairstown Plantation deer, and was identified in 90.7% of all fecal samples. In all 
probability, A. americana would have contributed to a larger percentage of both deer 
diets if more than one food plot would have been available. The one available food 
plot contributed to the wild deer diet enough to technically classify them 
predominantly forb grazers during summer. A sharp increase in the use of grasses 
during winter was illustrated by diet values of 28.77% and 26.31% for wild and pen- 
raised deer, respectively. This undoubtedly was attributed to deer consuming large 
amounts of the cool-season grasses Loliunt multiflorum and Triticum aestivum planted 
as supplemental forage for cattle and deer. Similarly, Johnson et al. (1987) found that 
the deer diets on Blairstown Plantation were comprised of about 20% of supplemental 
food plot forages during winter. Also, many other food habit studies have noted that 
deer will utilize agronomic and supplemental forage species to a high degree when 
available (Korschgen 1962, Flyger and Thoerig 1965, Nixon et al. 1970, Hartman 
1972, Keegan et al. 1989, Dancak 1990, Rains 1999, and Zielinski 1999).
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FORAGE DIVERSITY
I found no significant difference in forage diversity among deer populations 
during the entire year of the study. The only forage diversity occurrence worth 
discussion is that both populations of deer consumed a greater range of plant taxa per 
fecal sample during the summer. This is in relative contrast to past research that 
reported deer to consume a greater range of plant taxa during the spring (Everitt and 
Drawe 1974, Arnold and Drawe 1979, and Everitt and Gonzalez 1981). And most 
recently, in direct contrast to my results, Zielinski (1999) found that wild and 
translocated deer fecal samples contained an average of 18.80 + 0.29 and 19.73 + 0.24 
taxa per sample, respectively. My data suggests that deer on Blairstown consume 
more plant taxa in smaller amounts during summer versus spring when they consume 
fewer, but larger quantities of preferred forage.
49
CONCLUSIONS
I found that pen-raised white-tailed deer released into a new environment will 
consume similar forages in like proportions to wild white-tailed deer during all 
seasons of the year. Thus, pen-raised deer released into the wild will have similar 
dietary quality, and consequently should possess a similar body condition to their wild 
counterparts based on nutrition. Simply put, if wild deer foraging on good range are 
healthy, presumably pen-raised deer released onto that area will also be healthy. My 
study also further strengthened prior evidence suggesting that foraging behavior by 
deer is largely an innate behavior (Spaliner et al. 1997, and Zielinski 1999). Thus, it is 
more believable that fawns orphaned during hunting season, and orphaned fawns 
released back into the wild by rehabilitation centers can forage sufficiently to survive.
I conclude that foraging efficiency would probably not affect the survival of pen- 
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APPENDIX.PLANT TAXA IDENTIFIED IN DIETS
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Table 4. List of scientific and corresponding common names for plant taxa
identified in fecal samples of Wild and Released, Pen-raised white-tailed 
deer collected from Blairstown Plantation, East Feliciana Parish, Louisiana, 
during 1999.__________________________________________________
Scientific N am e1
Plant Taxa
Com m on Nam e
G rass and Grass-like:
Arundinaria gigantea Cane
Bromus spp. Brome Grass
Echinochloa spp. Barnyard Grass
Lolium multiflorum Annual Rye Grass
Panicum spp. Panic Grass
Paspalum spp. Paspalum
Tillandsia usneoides Spanish Moss
Triticurn aestivum Wheat
Forbs:
Aeschynomene americana American Jointvetch
Ambrosia trifida Giant Ragweed
Cassia fasiculata Partridge Pea
Cuphea carthagensis Waxweed
Desmodium spp. Beggar Lice
Elephontopus spp. Elephant’s Foot
Eupatorium spp. Thoroughwort
Helianthus spp. Sunflower
Ipomoea spp. Morning Glory
Iva annua Sumpwced
Jacquemontia tamnifolia Tie Vine
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Table 4. C ont'd .
Scientific N am e1
Plant Taxa
C om m on Nam e
Medicago spp. Medic
Melochia corchorifolia Chocolate-weed
Oxalis spp. Wood Sorrel
Passiflora spp. Passion Flower
Phytolacca americana Pokewcck
Ruhus spp. Blackberry, Dewberry
Si da rhombifolia Teaweed
Solidago spp. Goldcnrod
Toxicodendron radicans Poison Ivy
Trifolium spp. Clover






Acer spp. Maple, Box Elder
Baccharis halirnifolia Saltbush
Berchemia scandens Rattan Vine
Bignonia capreolata Cross Vine
Callicarpa americana French Mulberry2




Gelsemium sempervirens Yellow Jessamine 2
Ilex spp. Deciduous Holly, Yaupon
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Table 4. C ont'd .
Plant Taxa





























1 Scientific and common names follow Radford et al. (1968) unless 
otherwise noted.
2 Common names follow Brown (1972).
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